Objective: Standardized data regarding the distribution, quality, reach, and variation in public health services provided at the community level and in wide use across states and communities do not exist. This leaves a major gap in our nation's understanding of the value of prevention activities and, in particular, the contributions of our government public health agencies charged with assuring community health promotion and protection. Public health and community leaders, therefore, are eager for accessible and comparable data regarding preventive services that can inform policy decisions about where to invest resources. Methods: We used literature review and a practice-based approach, employing an iterative process to identify factors that facilitate data provision among public health practitioners. Results: This paper describes the model, systematically developed by our research team and with input from practice partners, that guides our process toward maximizing the uptake and integration of these standardized measures into state and local data collection systems. Discussion: The model we developed, using a dissemination and implementation science framework, is intended to foster greater interest in and accountability for data collection around local health department services and to facilitate spatial exploration and statistical analysis of local health department service distribution, change, and performance. Conclusion: Our model is the first of its kind to thoroughly develop a means to guide research and practice in realizing the National Academy of Medicine's recommendation for developing systems to measure and track state and local public health system contributions to population health.
distributions of resources, health problems, and local demand for prevention activities. 5 The NAM contends that systematic measurement and adequate data "can spur change" toward system improvements and drive better performance, but that "more complete, useful, timely, and geographically pertinent information" is urgently needed. 5 Fortunately, growing efforts related to monitoring and disseminating county-level health and behavior information are increasing local access to health outcome data. 6, 7 Nevertheless, a major challenge remains for stakeholders in examining their performance and monitoring service delivery, since population-level health-related data are generally presented without information regarding the prevention services being provided and local actions being taken. Best approaches to making data available and accessible to public health practice and policy leaders and for assuring their use in evidenceinformed decision-making, however, have not been studied, and no guidance exists regarding how to implement such a change.
The dearth of public health service activity data
County-level standardized measures capturing the distribution, quality, reach, and variation in public health services provided in communities across counties and states have not existed. This leaves a major gap in our nation's understanding of the value of prevention activities and, in particular, the contributions of our state and local public health agencies charged with assuring community health promotion and protection. Without comparable data depicting preventive services within and across their jurisdictions, researchers are also limited in their ability to provide practice-based evidence regarding how community-level actions and policies are impacting health in a rapidly changing landscape. Critical outcomes research regarding public health system efforts has thus been hampered by limitations of existing LHD datasets, 8, 9 data "silos," 9,10 difficulties in engaging LHD leaders in research, 11 and the "extreme inadequacy" of resources for data gathering among government public health agencies. 5 The lack of readily available and accessible data also severely limits community planning. LHDs are often already "swimming" in administrative data regarding the services they provide and the expenses they incur. 12 Many of their services also have state and federal reporting requirements related, for example, to specific funding stream deliverables and activities, billing, and reports of notifiable health conditions. 10, 12 Subsequently, making use of these same data for local decision-making, monitoring trends and resource allocation, and comparing service delivery performance against other benchmarks is extremely difficult. Data compiled at the state or federal level are often made available for local planning 2 or more years after they were provided, and sometimes not at all. 13 Limited state resources often preclude opportunities to compile data across program areas and over time, examine data for inconsistencies, develop standardized data systems, and coordinate data collection across local jurisdictions. 10 At the same time, expectations regarding the availability and use of local data and benchmarks for community assessment and quality improvement are built into public health system accreditation standards, 14, 15 nonprofit hospital community health needs assessment requirements, 16 and calls for greater public accountability. In response to data limitations and the need for data and evidence to guide public health practice, the multistate Public Health Activities and Services Tracking (PHAST) study was launched by Bekemeier and colleagues in 2010. With funding from the Robert Wood Johnson Foundation (RWJF), PHAST has leveraged the establishment of statewide public health practice-based research networks (PBRNs) 17 to conduct practice-based research that generates data and evidence to improve public health system performance and demonstrate the value of public health services. [18] [19] [20] This paper describes the conceptual model that we use to guide PHAST's approach -a model that has implications for research and practice.
Establishing standard public health service activity measures
In response to a lack of agreed-upon public health service delivery measures, the RWJF funded the Multi-Network Practice and Outcome Variation Examination (MPROVE) study (PI: G. Mays) in 2012. MPROVE constituted a 6-state effort to develop a standardized system for measuring activities and services of local and state public health systems in the areas of chronic disease prevention, communicable disease control, and environmental health protection. 21, 22 Pilot data from these 6 public health PBRN states were collected in 2012 after a lengthy, rigorous process of item review and selection and consensus-building based on an original list of >300 measure options. 21, 22 Many of the selected measures were already being regularly collected in one or more of the participating states. The data collected were aggregated service statistics and administrative data, with counties as units of analysis and a focus on data representing local and state health department activity.
OBJECTIVE
As a follow-up to these measures being established through the MPROVE study, the PHAST team at the University of Washington was funded in 2013 (RWJF grant no. 71472) to initiate momentum toward widespread adoption of these measures as a regularly collected minimum dataset of comparable, standardized data depicting detailed local public health services and community prevention activity. 23 The model we developed is intended to guide our process toward maximizing uptake and integration of these and future standardized measures into data collection systems. Our model can thus facilitate efforts to help public health leaders, community stakeholders, and researchers increase provision of and access to consistent data regarding local prevention services provided and actions taken.
METHODS

Leveraging the literature
Beginning with a logic model for growing the number of states collecting the standardized measures established through the MPROVE study, the PHAST study team identified resources and activities needed to grow interest and to identify factors that hinder and facilitate measuring uptake and integration. In a review of the literature, we found concepts and models from dissemination and implementation science to be most relevant to our efforts. The adoption of a set of established standard measures and their routine collection and use was the intervention we sought to disseminate and implement across states.
Obtaining focus group feedback
We used a practice-based approach, employing an iterative process to identify factors that facilitate data provision among public health practitioners. We worked closely with our state and local practice partners who had participated in the 6-state MPROVE data collection pilot. This work included 6 telephone focus groups, with up to 4 participants in each, representing each of the 6 MPROVE study states. The focus group interviews were conducted to identify factors that might influence and facilitate wide adoption of standardized data collection using the MPROVE study measures in their states and beyond. Our focus group questions were grounded in a dissemination framework developed by Dearing and Kreuter 24 that identified "push" and "pull" factors that help bridge the research and practice gap by more systematically distributing knowledge and innovation. Input from other practice leaders and our national advisory group also guided our process. The University of Washington institutional review board approved our study procedures.
RESULTS
Our focus groups provided insights regarding each state's data reporting system and the barriers to gathering local public health service-related data. Participants expressed that data about local public health services are primarily collected by LHDs themselves, and for some metrics, they reach out to community partners or other departments to fill data needs. For example, data regarding lead poisoning monitoring sometimes reside in environmental health departments -departments that may be separate from the public health agency. The data they compile are aggregated and then usually reported to the state health division (eg, environmental health or communicable disease division) that requires the data for reporting. Data are stored in various formats depending on the reporting system, including paper documents, Excel spreadsheets, and online registries, and are reported at different intervals depending on the area of service. Many participants expressed a recognition of national interests in establishing standardized public health data systems, but indicated that their current systems are inadequate to respond and that their existing data draw upon multiple reporting systems that do not interact. Data, therefore, are usually shared internally within their jurisdictions and not shared with other local agencies. Participants felt that a standardized measurement system and comparable data about their systems and services would be extremely useful in practice for use in monitoring prevention activities, conducting community assessments, and carrying out quality improvements. Focus group participants also named policy-makers as a main audience for these data, to advocate for funding for specific services. For those audiences, data are usually aggregated and interpreted to communicate health issues and to advocate for prevention priorities.
Overview of the PHAST model
The development of our conceptual model: The PHAST model for standardized public health data (PHAST model) ( Figure 1 ) came from our review of models from the literature, analysis of focus group data, feedback from participants in presentations we provided, and direction from our project's national advisory group. Our model shows key elements of our approach to facilitating integration of standardized measures into state and local data systems and how each element is related and justified. The framework consists of 3 parts: Data Need and Use, Data Generation and Analysis, and Data Access. Data Need and Use reflects the needs of practice leaders in public health systems. Data Generation and Analysis relies on both practitioners and practice-based researchers who put effort into standardizing and refining measures, collecting data, and analyzing data to capture what public health systems are "producing." Data Access bridges the gap between Data Need and Use from practice and Data Generation and Analysis from research, connecting the two. The 3 parts and the relationships among them are described in detail below.
Data need and use (practice)
While data is far from the only factor taken into account in public health decision-making, the unmet need for access to and meaningful use of relevant data for planning, monitoring, and performance is often expressed by public health leaders and practitioners. 25, 26 Our focus group participants described the lack of regular, centralized data reporting systems for LHD leaders, with measures requested and collected by several agencies or state divisions; this results in data quality issues such as incomplete datasets, reliability and validity concerns, and lack of data comparability across systems. The need for public health measurement systems also arose, along with a national demand to advance public health data collection systems. 5 What public health leaders want, their preferences, and their potential use of the data were critical factors to consider in designing effective dissemination of the innovation -new standardized measures of public health service activities for system adoption.
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Understanding how the generated data would be used was also an important part of this process. Our focus group participants described the potential for use of the standardized measures in comparing their LHDs with other LHDs within and across states. They also expressed that measuring public health activities would support them in determining priorities of prevention services, monitoring public health activities over time, assuring quality improvement, providing public health accreditation, and distributing information at the state level.
Data generation and analysis (research)
Our intention is to produce standardized local public health service data in partnership with public health practice partners. In encouraging the uptake and integration of standardized MPROVE public health service measures, the PHAST team has produced evidence demonstrating the value of detailed and comparable data related to public health service delivery. The PHAST team has also supported rigorous research that generated evidence for practice regarding the links between public health services and community health outcomes. 8, 19, 27 This "proof of concept" regarding the potential of comparable data to support critical research for practice has helped to stimulate interest among practice partners (and other researchers) in the generation of and demand for comparable data. Our focus group participants described wanting to analyze and examine their own agencies' volume of services, performance, and community reach relative to other LHDs of similar size and with similar community characteristics as additional standardized data become available across states and their LHDs. The data depicting local activity provided to PHAST by state practice partners have undergone thorough data processing and tests for accuracy and completeness. Data processing has also revealed inconsistencies and missing data, suggesting that data quality needs continuous improvement. Validity and reliability testing was also conducted with the initial round of MPROVE data collected, which was then examined through related research. 28 The PHAST team also further refined and clarified the original 2013 MPROVE measures and developed precise measure specifications with feedback from MPROVE participants and others. 22 
Data access (bridging the gap)
A key part of our model explains how we might "bridge the gap" between research and practice. Even when we assume that we have enough quality data, practitioners have barriers to data access and use, and they have a lack of expertise or statistical knowledge to understand data. 25 Our efforts regarding this "bridge" include providing technical support for uptake or incorporation of these measures and utilizing data in practice. Possible channels to make data accessible and usable are a centralized data capture tool for state and local health departments to adapt their systems, user-centered data visualization tools, and training or skill-building for data use in order to increase informatics capacity. Because public health servicerelated data tend to be decentralized and/or collected by and held in numerous offices throughout or external to an agency, an online data capture tool can provide a structure for ease of reporting, data management, and improving data access. PHAST's efforts in support of this have been to test the establishment of such an electronic data portal for supporting ease of data provision by LHDs. Because many state and local systems already have data reporting systems in place that would be difficult or undesirable to change, we have also developed a data template through which state-level officials can provide data from their divisions in a standard format from which data across systems could be compared. In terms of data visualization, results of explored and analyzed data can be presented and used more effectively through visualization tools, particularly if they are developed via user-center design approaches in collaboration with practice partners. Public health leaders participating in our efforts also described barriers they faced in terms of understanding and making use of data for decision-making. The NAM states that "accessible" data for decision-making are those that are easily obtained and deliver meaningful information with practical uses, providing "actionable insights."
5 (p44) Our PHAST team has thus worked with public health practice data providers to increase access to and utilization of the service delivery data they have made available for their planning and decision-making. In a related pilot project, we used service delivery data collected among Washington State practice partners to develop user-informed data visualizations of detailed data representing local public health service activity. 29 The interactive data displays were designed to meet practitioner needs regarding what would present information simply, show comparability to other jurisdictions of similar size or context, and captivate community partners and boards. The displays were developed to facilitate better use of data in practice and to help improve data generation and quality.
Interrelationships of the 3 model parts Our model depicts key elements of the iterative nature of motivation, promotion, uptake, and use of standardized public health practice data. The generation of such standard data and evidence and their use, access, application, and quality, however, are all highly interdependent: increased data access facilitates data use, which generates an increased desire for relevant standardized measures. Then, improved utilization of data for use in monitoring performance directs research in generating evidence. Increased data access improves data collection and quality, resulting in data generation to support practical decision-making. This model emphasizes the interrelationship of the 3 parts in the frame of dissemination and implementation science. This is a circular and bidirectional process, not a linear one. Practice and research thus mutually benefit from bridging the gap between them.
Application of the PHAST model
The PHAST model has helped guide our team's approach to facilitating the dissemination and implementation of these standardized 
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Bridging the gap Figure 1 . The PHAST model for standardized public health data.
MPROVE measures by explaining how 3 components critical to promoting data standardization are mutually connected and justify one another: data need and use, data generation and analysis, and data access. We applied this model in a current project facilitating standardization and use of a uniform chart of financial accounting for public health departments (Bekemeier et al., manuscript under review). 30 In this project, we are evaluating the feasibility of and testing strategies for supporting the nationwide adoption of a uniform means to measure and report state and local revenue and spending relative to a standardized set of program and capability categories. Our application of the PHAST model includes responding to a long-standing data need for a uniform public health chart of accounts from which agencies can make financial comparisons, track spending and funding sources, and document links between public health investments and health outcomes. [31] [32] [33] Then, working with participating agencies to respond to this need, the PHAST team is guiding the development of standard measures, collecting and validating the data, and generating related practice-based evidence. Finally, we are assuring access to the data through data visualization tools. Success with this feasibility project to date has reinforced the utility of our PHAST model and supports further use of this model for scale-up of the adoption of our uniform chart of accounts.
DISCUSSION
Practice-based research approaches like ours, in which researchers and practice partners generate evidence and develop effective strategies for performance improvement, are critical to closing the research translation gap between academia and practice. 17 They can support the generation of data to answer practical research questions and support system performance. In the context of advances in data collection and the implementation of the Affordable Care Act, a 2012 NAM report identified this period of health system transformation as a "pivotal time" to generate evidence that will direct public health systems toward greater effectiveness in improving population health and reducing health disparities. 34 Compared to data about population health outcomes such as those produced by the Centers for Disease Control and Prevention and through the Behavioral Risk Factor and Surveillance Survey, data about local public health service activity and performance have been sorely lacking -data that could help demonstrate the often elusive relationship between prevention activities and community risk. 8, 15, 28 We divided the themes we identified during focus group analysis into 3 components: data needs and use, data generation and analysis, and data access. These comments reflected each of the factors in the push-pull infrastructure model 24 that Dearing and Kreuter adapted from work by Green and Glasgow. 35 The push-pull infrastructure model (Figure 2 ) is composed of 3 factors 24 : (1) The "science [information] push" factor. For us, this meant generating data and evidence related to public health services. We linked this to focus group questions about data collection experiences and challenges related to the MPROVE measures of services so that we would understand how push efforts could be improved. (2) The "delivery capacity" factor. For us, this meant the need for a process to make provided data accessible to users. (3) The "practice demand" factor. For us, this meant being responsive to potential users of the data and their data needs. 10 This fit with our considerations of data value -the potential use of the data in practice and research, the potential recipients of information, and the difference in needs for different users. While we divided the components into 3 parts in the PHAST model, we emphasize how the parts are interrelated and how, together, they bridge the practice and research gap. Our model is intended to inform the process of increasing capacity for and motivating sustained participation in collecting and compiling standardized public health service delivery data. This purpose parallels a growing interest in other areas of health services for data standardization and visualization and increased data access. For example, our model is supported by other research, as it complements the Performance of Routine Information System Management framework developed by Aqil et al. 36 to guide approaches to designing and strengthening "routine information health systems" (RHISs) in developing countries ( Figure 3 ). In Aqil's somewhat linear model, the "Behavioral Factors" below complement our focus on Data Need and Use with practice partners and regular data providers and users. Our focus on Data Generation and Analysis complements Aqil's outputs related to "Improved RHIS Performance." 36 Linking "Behavioral Factors" and "Improved RHIS Performance" is our focus in Data Access, similar to what Aqil et al. 36 refer to as "RHIS Processes." Our efforts also find the process of facilitating wider data standardization to be an iterative one -a "virtuous cycle" of beneficial, reinforcing activities that increase interest in provision of and demand for data that can be compared across systems, and that demonstrate the value of these data in generating evidence and supporting practice improvements and decision-making. Dearing and Kreuter 24 similarly suggest that efficiencies in uptake of an innovation occur when we establish "built-in process multiplier effects." (pS103) Aqil et al.'s 36 framework suggests that the development of RHIS promotes system performance and better health status. Our model, based on the push-pull infrastructure framework, 24 suggests that these iterative, virtuous cycle elements can support more data-driven decision-making and provoke examinable research and performance questions to further build the crucial evidence base needed to guide effective practice and demonstrate the value of public health services. Such iterative, reinforcing elements also support the potential for institutionalization of this model as public health systems have more data and evidence for practice and as they are thus more responsive to expectations of accreditation and health system transformation.
Implications
Our model has implications regarding the urgent need to advance the integration and uptake of standardized public health servicerelated data depicting prevention activity in communities. Our practice partners frequently described a growing need for accessible, timely, and comparable data that they can use to educate elected officials and policy-makers regarding the need for increased system capacity and to support their own data-driven decision-making. This has been particularly crucial as their own resources dwindle and they strive to make their case for system support and to assure the best use of resources and maximal effectiveness. 37, 38 Further testing and refinement of our model are also needed. In particular, dissemination and implementation science approaches using this model are needed to compare and test specific, related interventions that can most effectively and efficiently increase routine collection of detailed, comparable public health systems and services data. Our model can also guide research needed to examine how practitioners use and effectively access data via tools such as data visualization, or how specific training in understanding and using data can influence public health planning.
CONCLUSION
In collaboration with public health practice partners and through public health PBRNs, the PHAST study team is working to help meet public health system data needs for monitoring and improving system performance by facilitating uptake and use of standardized public health service data in multiple states. Our PHAST model is the first of its kind to thoroughly develop a means to guide research and practice in realizing the NAM's charge -that we develop the systems to measure and track state and local public health system contributions to population health. 5 Such guidance to systematically support the generation of adequate data, evidence for practice, and system performance improvement is necessary for public health contributions to demonstrate their critical value to population health and to assure that appropriate local resources are in place and effectively distributed to promote health and eliminate disparities. The availability of such data is ultimately critical to the public's health.
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